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ELECTRICAL CONNECTOR ASSEMBLY

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

This non-provisional application claims priority to and the
benefit of, pursuant to 35 U.S.C. § 119(a), patent application
Sertal No. CN201711379632.3 filed 1n China on Dec. 20,
2017. The disclosure of the above application 1s incorpo-
rated herein 1n 1ts entirety by reference.

Some references, which may include patents, patent appli-
cations and various publications, are cited and discussed 1n
the description of this disclosure. The citation and/or dis-
cussion of such references 1s provided merely to clanfy the
description of the present disclosure and 1s not an admission
that any such reference 1s “prior art” to the disclosure
described herein. All references cited and discussed 1n this
specification are incorporated herein by reference in their
entireties and to the same extent as 1f each reference were
individually incorporated by reference.

FIELD

The present invention relates to an electrical connector
assembly, and more particularly to an electrical connector
assembly for transmitting high-voltage high current.

BACKGROUND

The background description provided herein 1s for the
purpose of generally presenting the context of the disclo-
sure. Work of the presently named inventors, to the extent it
1s described in this background section, as well as aspects of
the description that may not otherwise qualily as prior art at
the time of filing, are neither expressly nor impliedly admut-
ted as prior art against the present disclosure.

As 1s known to all, the use of a high-voltage high current
clectrical connector assembly 1s becoming increasingly
popular nowadays, and 1s especially more indispensable in
new energy electric vehicles. However, 1if a power supply
terminal of a plug and receptacle 1s suddenly separated by an
operator when transmitting a high-voltage high current, a
high-voltage arc can be very easily generated at the tail end
of the terminal, and can burn out other electronic compo-
nents and even cause an electric shock to the operator,
resulting 1n potential safety hazards of the use of an elec-
tronic device. In order to solve this problem, an electrical
connector assembly has been invented based on power cut
before separation to avoid the high-voltage arc. For
example, the Chinese Patent No. CN200980130884.X dis-
closes a high current electrical connector assembly, which
includes a connector and a corresponding mating connector.
The connector 1includes an actuating arm hinged on a shell
of the connector. A front end of the actuating arm has a
locking surface, and both sides of the locking surface
respectively extend to form two guiding members. A back
end of the actuating arm has a ribbed surface. Once the
ribbed surface 1s pressed down, the front end of the actuating
arm will move upward. A shell of the mating connector 1s
protrudingly provided with a first locking nose and a second
locking nose which are separate 1n a front-rear direction. The
shell of the connector 1s also provided with a guiding
mechanism which 1s symmetrically provided in a left-right
direction. The first locking nose interacts with the locking
surface so as to lock the connector and the mating connector
to a first locking position. At this time, the connector i1s
completely mserted 1nto the mating connector, the connector
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1s connected with a power supply terminal in the mating
connector, and a signal terminal 1s connected. When an

operator presses down the actuating arm on the rnibbed
surface, the locking surface moves upward to be above the
first locking nose, and the connector and the mating con-
nector are unlocked. When the operator continues to pull the
connector back, the guiding members will contact an
inclined surface of the guiding mechanism, and the guiding
mechanism presses the guiding members downward, such
that the locking surface automatically contacts the second
locking nose. At this time, the second locking nose interacts
with the locking surface so as to lock the connector and the
mating connector to a second locking position, and the
connector 1s connected with the power supply terminal of
the mating connector, but the signal terminal 1s discon-
nected. When the signal terminal 1s disconnected, the control
equipment receives a system power cut command so as to
cut ofl power of the power supply terminal. Furthermore, the
ribbed surface 1s pressed, and the locking surface moves
upward to be above the second locking nose, such that the
connector can be completely drawn out of the mating
connector, thereby cutting ofl a signal and main circuit
current 1n different stages, and avoiding the generation of
high-voltage arc.

In a separation process of the connector and the mating
connector, the stroke length of the connector 1s limited, and
the separation speed of the connector and the mating con-
nector 1s faster. However, alter the second locking nose 1s
separated from the locking surface, the connector and the
mating connector can be quickly separated. Therefore, 1t
must be required that the control equipment should receive
the signal terminal power-cut mnformation and control the
power cut of the power supply terminal while the second
locking nose 1s being stopped to the locking surface. As a
result, 1t 1s 1nevitable that a control device will work
unstably due to over-short reaction time, so it 1s impossible
to ensure a power cut before the connector 1s separated from
the power supply terminal of the mating connector every
time the connector 1s separated from the mating connector,
thereby causing a risk of the generation of the high-voltage
arc when the connector 1s separated from the power supply
terminal of the mating connector.

Therefore, a heretofore unaddressed need to design an
improved electrical connector assembly exists 1n the art to
address the aforementioned deficiencies and mnadequacies.

SUMMARY

In view of the above deficiencies in the background, the
invention 1s directed to an electrical connector assembly
which steadily ensures the separation of terminals of an
clectrical connector and a mating member of a mating
connector without current.

To achieve the foregoing objective, the invention adopts
the following technical solutions: an electrical connector
assembly 1ncludes a first connector and a second connector
inserted to a front of the first connector. The second con-
nector has a casing, and a latch portion 1s protrudingly
provided above the casing. The first connector includes a
shell, a pivoting portion 1s disposed on the shell, a locking
arm 1s pivoted to the shell by the pivoting portion, the
locking arm 1s provided with a buckling portion 1n front of
the pivoting portion, the latch portion 1s buckled with the
buckling portion, and the locking arm includes at least one
first position limiting portion and a second position limiting
portion i front of the buckling portion. In a separation
process of the first connector and the second connector, the
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locking arm 1s actuated, the buckling portion 1s detached
from the latch portion and moves backward, and the latch
portion firstly stops the first position limiting portion; and
alter the latch portion 1s detached from the first position
limiting portion, the latch portion stops the second position
limiting portion from moving backward.

In certain embodiments, 1n a vertical direction, the first
position limiting portion 1s positioned below the second
position limiting portion.

In certain embodiments, the buckling portion 1s a buck-
ling slot on the locking arm, the second position limiting
portion 1s another buckling slot provided in front of the
buckling portion, a first beam 1s provided between the
buckling portion and the second position limiting portion,
and a second beam 1s provided at a front end of the second
position limiting portion.

In certain embodiments, the locking arm protrudingly
extends downward from a left side and a right side of the
second position limiting portion to form two {irst position
limiting portions; 1 a front-rear direction, the two {irst
position limiting portions are located between the first beam
and the second beam; and the two first position limiting
portions respectively have engaging blocks protrudingly
extend toward each other, and 1n the separation process of
the first connector and the second connector, the latch
portion stops the two engaging blocks.

In certain embodiments, projections of the two engaging,
blocks along a vertical direction overlap with a projection of
the second position limiting portion along the vertical direc-
tion.

In certain embodiments, the latch portion includes a main
body portion and two stopping portions extending sym-
metrically from two sides of the main body portion, and in
the separation process of the first connector and the second
connector, the two stopping portions respectively stop the
two engaging blocks.

In certain embodiments, 1n a left-right direction, a width
of the main body portion is less than a distance between the
two engaging blocks, and a distance between the two
stopping portions 1s greater than the distance between the
two engaging blocks.

In certain embodiments, a top end of the main body
portion 1s flush with top ends of the two stopping portions.

In certain embodiments, the casing 1s concavely provided
with two sliding slots respectively at a left side and a right
side of the main body portion, the two sliding slots extend
to a back end surface of the casing, and the two stopping
portions are respectively located above the two sliding slots.

In certain embodiments, a bottom of each of the first beam
and the second beam has an inclined surface gradually tilting
downward from front to back, and a top of the latch portion
1s provided with at least one guiding inclined surface gradu-
ally tilting downward from front to back.

In certain embodiments, an operational key 1s 1nstalled at
a back end of the locking arm, at least one spring 1s fastened
between the operational key and the locking arm, and a
torsion spring 1s sleeved over the pivoting portion and
simultaneously abuts the locking arm and the shell.

In certain embodiments, a shielding ring 1s sleeved over
the casing, the shielding ring 1s provided with a plurality of
holes and a plurality of elastic sheets, and the elastic sheets
are extended radially outward to abut an external member.

In certain embodiments, the second position limiting
portion and the buckling portion are located on a same
horizontal plane.

Compared with the related art, certain embodiments of the
invention have the following beneficial eflects:
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In the separation process of the first connector and the
second connector, the locking arm 1s actuated, the buckling

portion 1s detached from the latch portion and moves back-
ward, and the latch portion firstly stops the first position
limiting portion; and aiter the latch portion 1s detached from
the first position limiting portion, the latch portion stops the
second position limiting portion from moving backward.
Thus, the first connector 1s prevented from being quickly
separated from the second connector after the locking arm 1s
detached from the first position limiting portion, ensuring
the control equipment to have suflicient time to receive a
power cut signal and control the power cut of the terminal
and a mating terminal, enhancing the working stability of the
control equipment, and further ensuring the terminal and the
mating terminal to be 1n a no-current state when the first
connector and the second connector are completely sepa-
rated, thereby avoiding the risk of the generation of a
high-voltage arc by the electrical connector assembly.

These and other aspects of the present immvention will
become apparent from the following description of the
preferred embodiment taken 1n conjunction with the follow-
ing drawings, although variations and modifications therein
may be eflected without departing from the spirit and scope
of the novel concepts of the disclosure.

BRIEF DESCRIPTION OF TH.

(L]

DRAWINGS

The accompanying drawings illustrate one or more
embodiments of the disclosure and together with the written
description, serve to explain the principles of the disclosure.
Wherever possible, the same reference numbers are used
throughout the drawings to refer to the same or like elements
of an embodiment, and wherein:

FIG. 1 1s a perspective view of an electrical connector
assembly according to a first embodiment of the present
invention, before a first connector and a second connector
are mated.

FIG. 2 1s a perspective exploded view of the first con-
nector of the electrical connector assembly according to the
first embodiment of the present invention.

FIG. 3 1s a perspective exploded view of the electrical
connector assembly according to the first embodiment of the
present invention, after the terminal 1s sleeved into the
insulating body.

FIG. 4 1s a perspective view of a locking arm, an opera-
tional key, springs, a torsion spring and a pivoting portion of
the electrical connector assembly according to the first
embodiment of the present invention.

FIG. 5 1s a top view of the electrical connector assembly
according to the first embodiment of the present invention,
aiter the first connector 1s mserted 1nto the second connector.

FIG. 6 1s a partial sectional view of the electrical con-
nector assembly according to the first embodiment of the
present invention, after the first connector 1s inserted into the
second connector.

FIG. 7 1s a partial sectional view of the electrical con-
nector assembly according to the first embodiment of the
present invention, where the operational key moves forward
when the first connector and the second connector are
separated.

FIG. 8 1s a partial sectional view of the electrical con-
nector assembly according to the first embodiment of the
present 1nvention, where a buckling portion 1s detached
upward from a latch portion when the first connector and the
second connector are separated.

FIG. 9 1s a partial sectional view of the electrical con-
nector assembly according to the first embodiment of the
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present invention, where a stopping portion stops an engag-
ing block when the first connector and the second connector

are separated.

FIG. 10 1s a partial sectional view of the electrical
connector assembly according to the first embodiment of the
present invention, where a first position limiting portion
moves downward to detach from the latch portion when the
first connector and the second connector are separated.

FIG. 11 1s a partial sectional view of the electrical
connector assembly according to the first embodiment of the
present invention, where the latch portion stops a second
position limiting portion when the first connector and the
second connector are separated.

FIG. 12 1s a partial sectional view of the electrical
connector assembly according to the first embodiment of the
present invention, where the second position limiting por-
tion 1s detached upward from the latch portion when the first
connector and the second connector are separated.

FIG. 13 1s a sectional view of the electrical connector
assembly according to the first embodiment of the present
invention, where the first connector and the second connec-
tor are completely separated.

FIG. 14 1s a perspective view of an electrical connector
assembly according to a second embodiment of the present
invention, before a first connector and a second connector
are mated.

DETAILED DESCRIPTION

The present invention 1s more particularly described 1n the
following examples that are intended as illustrative only
since numerous modifications and variations therein will be
apparent to those skilled 1n the art. Various embodiments of
the mvention are now described in detail. Referring to the
drawings, like numbers 1ndicate like components throughout
the views. As used in the description herein and throughout
the claims that follow, the meaning of “a”, “an”, and “the”
includes plural reference unless the context clearly dictates
otherwise. Also, as used in the description heremn and
throughout the claims that follow, the meaning of “in”
includes “in” and “on” unless the context clearly dictates
otherwise. Moreover, titles or subtitles may be used in the
specification for the convenmience of a reader, which shall
have no mfluence on the scope of the present invention.

It will be understood that when an element 1s referred to
as being “on” another element, 1t can be directly on the other
clement or intervening clements may be present therebe-
tween. In contrast, when an element 1s referred to as being
“directly on” another element, there are no intervening
clements present. As used herein, the term “and/or” includes
any and all combinations of one or more of the associated
listed 1tems.

Furthermore, relative terms, such as “lower” or “bottom”
and “upper” or “top,” may be used herein to describe one
clement’s relationship to another element as illustrated 1n the
Figures. It will be understood that relative terms are intended
to encompass diflerent orientations of the device 1n addition
to the orientation depicted in the Figures. For example, if the
device 1n one of the figures 1s turned over, clements
described as being on the “lower” side of other elements
would then be oriented on “‘upper” sides of the other
clements. The exemplary term “lower”, can therefore,
encompasses both an orientation of “lower” and “upper,”
depending of the particular orientation of the figure. Simi-
larly, 11 the device 1n one of the figures 1s turned over,
clements described as “below” or “beneath” other elements
would then be oriented “above™ the other elements. The
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6

exemplary terms “below” or “beneath” can, therelore,
encompass both an orientation of above and below.

As used hereimn, “around”, “about” or “approximately”
shall generally mean within 20 percent, preferably within 10
percent, and more preferably within 5 percent of a given
value or range. Numerical quantities given herein are
approximate, meaning that the term “around”, “about” or
“approximately” can be inferred 11 not expressly stated.

As used herein, the terms “comprising”’, “including”,
“carrying”’, “having”, “contaiming’, “involving”, and the
like are to be understood to be open-ended, 1.e., to mean
including but not limited to.

The description will be made as to the embodiments of the
present invention in conjunction with the accompanying
drawings 1n FIGS. 1-14. In accordance with the purposes of
this invention, as embodied and broadly described herein,
this 1nvention, 1n one aspect, relates to a test electrical
connector assembly.

FIG. 1, FIG. 2 and FIG. 6 show an electrical connector
assembly 100 according to a first embodiment of the present
invention. For convenience of understanding, as shown 1n a
three-dimensional coordinate system in FIG. 1, the axis X
denotes a forward direction, the axis Y denotes a direction
toward the right, and the axis Z denotes an upward direction.
The left-right direction in this embodiment 1s a transverse
direction. The electrical connector assembly 100 includes a
first connector 200 and a second connector 300 which 1s
mated at a front of the first connector 200. The first con-
nector 200 1ncludes an 1nsulating body 1, a terminal 2 and
a detection sheet 3 accommodated 1n the msulating body 1,
a shell 5 covering the 1nsulating body 1, a pivoting portion
51 disposed on the shell 5, a locking arm 6 pivoted to a top
portion of the shell 5 by the pivoting portion 51, and a cable
4 soldered to a rear end of the terminal 2. The second
connector 300 includes a plastic main body 301, a mating
terminal 7 and a signal wire 8 accommodated 1n the plastic
main body 301, and a casing 9 covering on the plastic main
body 301, accommodating the shell 5 and fastening the
locking arm 6, such that the first connector 200 1s steadily
inserted nto the second connector 300.

As shown 1n FIG. 3 and FIG. 4, the shell § 1s integrally
formed with a metal material, and the shell 5 includes a main
body portion 52 and a mounting base 53 located at a top end
of the main body portion 52. The mounting base 53 includes
an accommodating cavity 331 concavely formed from top to
bottom, and two sides walls 532 located at the left and right
ends of the accommodating cavity 531. The accommodating
cavity 531 1s used for accommodating the back end of the
locking arm 6. Each of the two side walls 532 is respectively
provided with a pivoting hole 533, and a pivoting portion 51
1s fixed to the mounting base 33 through the pivoting holes
533. The locking arm 6 1s pivoted to the top of the mounting
base 33 by the pivoting portion 31. The locking arm 6 1s
provided with a buckling portion 61 1n front of the pivoting
portion 51, and the locking arm 6 includes at least one first
position limiting portion 62 and a second position limiting
portion 63 1n front of the buckling portion 61. Each of the
buckling portion 61 and the second position limiting portion
63 1s a square-shaped buckling slot which penetrates through
the upper and lower surfaces of the locking arm 6. The
second position limiting portion 63 and the buckling portion
61 are located on a same horizontal plane. When the first
connector 200 and the second connector 300 are completely
mated, the buckling portion 61 fastens the casing 9 to
prevent the second connector 300 from falling off. A first
beam 64 1s provided between the buckling portion 61 and the
first position limiting portions 62, and a bottom of the first
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beam 64 has a first inclined surface 641 which gradually tilts
downward from the front to back. A second beam 635 1is
provided at a front end of the second position limiting
portion 63, and a bottom of the second beam 65 has a second
inclined surface 651 which gradually tilts downward from
the front to back. The locking arm 6 protrudingly extends
downward respectively from the left and rnight sides of the
second position limiting portion 63 to form two first position
limiting portions 62, such that the two first position limiting
portions 62 are symmetrically provided 1n a left-right direc-
tion, thereby facilitating the structural balance of the locking,
arm 6. The two first position limiting portions 62 protrud-
ingly extend toward a symmetrical plane thereof to respec-
tively form two engaging blocks 621. In a separation process
of the first connector 200 and the second connector 300, the
engaging blocks 621 perform the function of temporarily
stopping the casing 9. In a front-rear direction, the buckling
portion 61, the first beam 64, the first position limiting
portions 62 and the second beam 65 are sequentially pro-
vided on the locking arm 6 from back to front. In the vertical
direction, projections of the two engaging blocks 621 over-
lap with a projection of the second position limiting portion
63.

An operational key 66 1s sleeved over a back end of the
locking arm 6, and a top portion of the operational key 66
1s provided with a pressing surface having multiple ribs,
such that a user can conveniently push and press down the
operational key 66. The locking arm 6 1s 1n a horizontal state
at the beginning. Once the operational key 66 1s actuated
downward, the back end of the locking arm 6 swings
downward, and the front end of the locking arm 6 moves
upward under the lever action of the pivoting portion 51.
Further, two springs 67 which are symmetrically provided 1n
the left-right direction are fastened between the locking arm
6 and the operational key 66, and provide elastic restoring
forces for the forward and backward movement of the
operational key 66 relative to the locking arm 6. Meanwhile,
a torsion spring 68 1s sleeved over the pivoting portion 51
and 1s located between the locking arm 6 and the shell 5. The
torsion spring 68 simultancously upward abuts the locking
arm 6 and downward abuts the shell 5, and provides an
clastic restoring force for the locking arm 6 1n a pivoting and
swinging process. Once the actuation of the operational key
66 1s stopped, by the aid of the elastic restoring forces of the
springs 67 and the torsion spring 68, the operational key 66
restores to an 1mtial position, and the locking arm 6 restores
to a horizontal state.

As shown 1n FIG. 2 and FIG. 13, the terminal 2 includes
a horizontal portion 21 and a vertical portion 22. The
horizontal portion 21 1s provided with a screw hole 211, and
the vertical portion 22 has a screw bolt 221 which protrud-
ingly extends upwards. The horizontal portion 21 1s fixedly
connected with the vertical portion 22 through the screwing
of the screw hole 211 and the screw bolt 221, and the cable
4 1s connected to the tail end of the vertical portion 22.

As shown 1n FIG. 1 and FIG. 5, the casing 9 1s integrally
formed by a metal material. The casing 9 icludes a sleeve
91 and a clamping seat 92 formed by extending upward from
the sleeve 91. The sleeve 91 covers the plastic main body
301 and the front end of the shell 5, and the clamping seat
92 accommodates the front end of the locking arm 6. A
shielding ring 93 1s sleeved over the casing 9. The shielding
ring 93 1s located at the front end of the clamping seat 92,
and 1s provided with multiple holes and multiple elastic
sheets 931. The elastic sheets 931 are formed to extend
radially outward to abut an external member (not shown in
the drawings).
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As shown 1n FIG. 1, FIG. 5 and FIG. 6, the clamping seat
92 has a bottom plate 921 and protrudingly extends upward

to form a latch portion 922, and the latch portion 922 1s
buckled with the buckling portion 61, such that the first
connector 200 1s steadily mserted into the second connector
300. The latch portion 922 includes a main body portion 923
and two column-shaped stopping portions 924 which pro-
trudingly extend from the main body portion 923 toward left
and right sides. A top end of the main body portion 923 1is
flush with top ends of the two stopping portions 924. In a
left-right direction, a width a of the main body portion 923
1s less than a distance b between the two engaging blocks
621, and a distance ¢ between the two stopping portions 924
1s greater than the distance b between the two engaging
blocks 621. In a vertical direction, a height of each of the
stopping portions 924 1s greater than a height of each of the
engaging blocks 621. The top of the latch portion 922 1is
provided with a guiding inclined surface 925, which gradu-
ally tilts downward from front to back, such that the first
inclined surface 641 and the second inclined surface 651 are
mated. In addition, the bottom plate 921 is respectively
concavely provided with two sliding slots 926 respectively
at two sides of the main body portion 923; and the two
sliding slots 926 extend to the back end surface of the casing
9 and are used for accommodating the two first position
limiting portions 62.

In a process where the first connector 200 1s gradually
inserted 1nto the second connector 300, the second inclined
surface 631 contacts the guiding inclined surface 923, and
the front end of the locking arm 6 gradually moves upward
along the guiding inclined surface 925 until the second beam
65 1s right across the latch portion 922. Due to the elastic
restoring force of the torsion spring 68, the front end of the
locking arm 6 swings downward, and the second position
limiting portion 63 buckles the latch portion 922. At this
time, the terminal 2 and the mating terminal 7 are already in
a connection state, and the detection sheet 3 1s not connected
with the signal wire 8, as shown i FIG. 11. The first
connector 200 1s continuously pushed forward until the first
inclined surface 641 touches the guiding inclined surface
025, as shown 1n FIG. 10. At this time, the front end of the
locking arm 6 moves upward again under the combined
actions ol the push force and the guiding inclined surface
925 until the first beam 64 1s right across the top of the latch
portion 922. Under the action of the torsion spring 68, the
front end of the locking arm 6 swings downward, such that
the buckling portion 61 fastens the latch portion 922; as
shown 1n FIG. 6. At this time, the first connector 200 and the
second connector 300 are completely mated, the terminal 2
1s connected with the mating terminal 7, and the detection
sheet 3 1s connected with the signal wire 8. For the conve-
nience of description, this locking position 1s referred to as
a first locking position.

As shown 1n FIG. 5 and FIG. 6, the first connector 200 and
the second connector 300 are 1n the first locking position.
One end of the signal wire 8 1s connected with a control
equipment (not shown in the drawings, similarly hereinat-
ter), and the other end 1s connected with the detection sheet
3. The control equipment has a function of controlling the
power-on and power-oil of the mating terminal 7, and the
terminal 2 1s steadily connected with the mating terminal 7
and transmits a high-voltage current. At this time, the
locking arm 6 1s 1n a horizontal state, the operational key 66
and the two springs 67 are all 1n initial positions, and the
buckling portion 61 fastens the latch portion 922, thereby
implementing the locking of the first connector 200 and the
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second connector 300. The two first position limiting por-
tions 62 are respectively accommodated 1n the two shiding

slots 926.

As shown 1n FIG. 7 and FIG. 8, when there 1s a need to
separate the first connector 200 from the second connector
300, the locking arm 6 must be detached from the latch
portion 922. The operator firstly pushes the operational key
66 forward from the position of the pressing surface (not
shown 1n the drawings). At this time, the two springs 67 are
in the compressed state. Then, the operational key 66 1is
actuated downward, such that the back end of the locking
arm 6 rotates downward. By means of the lever principle, the
front end of the locking arm 6 moves upward until the
buckling portion 61 1s upward detached from the latch
portion 922. At this time, the terminal 2 1s connected with
the mating terminal 7, and the detection sheet 3 1s connected
with the signal wire 8.

As shown in FIG. 9, the first connector 200 moves
backward. As the front end of the locking arm 6 moves
upward, the heights of the two first position limiting portions
62 reaches the corresponding heights of the two stopping
portions 924, and the two stopping portions 924 stop the two
engaging blocks 621, such that the first connector 200
temporarily does not continue moving backward. The first
connector 200 and the second connector 300 are 1n a second
locking position. At this time, the detection sheet 3 1is
separated from the signal wire 8. The contact area of the
terminal 2 and the mating terminal 7 gradually decreases,
but the terminal 2 and the mating terminal 7 are still in a
mated state. The control equipment receives a power cut
signal of the signal wire 8, and starts to perform a power cut
action on the mating terminal 7.

As shown 1n FIG. 10, in order to allow the first position
limiting portions 62 to detach from the latch portion 922, the
operator must release the pressure for actuating the opera-
tional key 66 downward. The front end of the locking arm
6 pivots downward by the aid of the elastic restoring force
of the torsion spring 68, such that the locking arm 6 restores
to the horizontal state, and the operational key 66 restores to
the 1nitial position. The two engaging blocks 621 descend to
be below the two stopping portions 924, such that the first
position limiting portions 62 are detached from the latch
portion 922. At this time, the terminal 2 and the mating
terminal 7 are 1n a connected state, and the detection sheet
3 the signal wire 8 are 1n a disconnected state.

As shown 1n FIG. 11, the first connector 200 continuously
moves backward. Since the distance ¢ between the two
engaging blocks 621 1s greater than the width a of the main
body portion, the two engaging blocks 621 pass below the
two stopping portions 924 until the second beam 65 1s
stopped by the latch portion 922. Due to the elasticity action
of the torsion spring 68, the locking arm 6 1s in the horizontal
state, and the second position limiting portion 63 1s buckled
with the latch portion 922. At this time, the first connector
200 and the second connector 300 are 1n a third locking
position. In this moving process, the detection sheet 3 and
the signal wire 8 are 1n a disconnected state, and the terminal
2 and the mating terminal 7 are still 1n the connected state.

As shown 1n FIG. 12, 1 order to allow the second position
limiting portion 63 to detach from the latch portion 922, the
operator actuates the operational key 66 again to press
downward the back end of the locking arm 6, and the front
end of the locking arm 6 pivots upward, such that the second
position limiting portion 63 moves upward to be above the
latch portion 922. Then the first connector 200 1s pulled
backward again, and the second position limiting portion 63
passes above the latch portion 922 until the terminal 2 1s
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completely disconnected from the mating terminal 7. By this
time, the first connector 200 1s completely separated from
the second connector 300.

When the first connector 200 and the second connector
300 move from the first locking position to the second
locking position, the detection sheet 3 and the signal wire 8
are disconnected, and the control equipment receives the
power cut signal from the signal wire 8 and starts to control
the power cut of the butting terminal 7. In the moving
process of the first connector 200 and the second connector
300 from the second locking position to the third locking
position, the control equipment has suflicient reaction time
to control the power cut of the mating terminal 7, thereby
ensuring the mating terminal 7 to be separated from the
terminal 2 without electricity in the separation process of the
first connector 200 and the second connector 300, avoiding
the risk of the generation of the high-voltage arc by the
mating terminal 7 and the terminal 2, and enhancing the
usage safety of the electrical connector assembly 100.

The first connector 200 and the second connector 300 are
installed 1n an enclosure of a vehicle. In the separation
process of the first connector 200 and the second connector
300, the first connector 200 moves from the first locking
position to the second locking position, and then moves from
the second locking position to the third locking position,
thereby limiting the movement of the first connector 200,
such that the strokes of the two movements of the first
connectors 200 are short, reducing an operating space for the
operator, and allowing the operator to operate in the limited
space of the vehicle. Further, the first connector 200 stops
twice 1n the separation process from the second connector
300, thus effectively reducing the pulling force that the
operator plugs the first connector 200 out, preventing the
operator from 1njuries due to an excessive pulling force, and
ensuring the operation satety of the operator.

FIG. 14 shows an electrical connector assembly 100
according to a second embodiment of the present invention.
The difference between this embodiment and the first
embodiment exists in that: the first connector 200 1s in a
straight head state, and 1s not provided with an elbow. The
remaining structures and functions are i1dentical to those in
the first embodiment, and are not elaborated herein.

To sum up, the electrical connector assembly according to
certain embodiments of the present invention has the fol-
lowing beneficial eflects:

(1) In the separation process of the first connector 200 and
the second connector 300, the operational key 66 1s actuated
downward, the front end of the locking arm 6 moves
upward, the buckling portion 61 1s upward detached from
the latch portion 922 and moves backward, and the latch
portion 922 firstly stops the first position limiting portion 62
from moving backward. The operational key 66 1s released,
and by the aid of the elastic restoring forces of the torsion
spring 68 and the springs 67, the front end of the locking arm
6 moves downward, and the first position limiting portions
62 are detached from the latch portion 922. The first
connector 200 continuously moves backward, and the latch
portion 922 stops the second position limiting portion 63
from moving backward, thereby avoiding the quick separa-
tion of the first connector 200 and the second connector 300
alter the locking arm 6 i1s detached from the first stoppmg
portion 924, ensurmg the control equipment to have suili-
cient time to recerve the power cut signal of the signal wire
8 and control the power cut of the terminal 2 and the mating
terminal 7, enhancing the working stability of the control
equipment, further ensuring the terminal 2 and the mating
terminal 7 to be in the no-current state when the first
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connector 200 1s completely separated from the second
connector 300, and avoiding the risk of the generation of the
high-voltage arc by the electrical connector assembly 100.

(2) The second position limiting portion 63 1s a closed
buckling slot. In the separation process of the first connector
200 and the second connector 300, 11 the first position
limiting portions 62 are damaged or fail, the second position
limiting portion 63 can perform a forced stopping function,
thereby ensuring the terminal 2 to be separated from the
mating terminal 7 without electricity, and enhancing the
safety performance of the electrical connector assembly 100.

(3) The locking arm 6 1s provided with the first beam 64
and second beam 635. The bottoms of the first beam 64 and
the second beam 65 are respectively provided with the first
inclined surface 641 and the second inclined surface 651,
and the back end of the latch portion 922 1s provided with
the guiding inclined surface 925 which gradually tilts down-
ward from front to back for mating with the first inclined
surface 641 and second inclined surface 651. When the first
connector 200 1s to be inserted into the second connector
300, the front end of the locking arm 6 can gradually move
upward along the guiding inclined surface 925, such that the

first connector 200 can be quickly inserted into the second
connector 300.

The foregoing description of the exemplary embodiments
of the invention has been presented only for the purposes of
illustration and description and 1s not intended to be exhaus-
tive or to limit the invention to the precise forms disclosed.
Many modifications and variations are possible 1n light of
the above teaching.

The embodiments are chosen and described 1n order to
explain the principles of the invention and their practical
application so as to activate others skilled 1n the art to utilize
the invention and various embodiments and with various
modifications as are suited to the particular use contem-
plated. Alternative embodiments will become apparent to
those skilled in the art to which the present invention
pertains without departing from its spirit and scope. Accord-
ingly, the scope of the present invention 1s defined by the
appended claims rather than the foregoing description and
the exemplary embodiments described therein.

What 1s claimed 1s:
1. An electrical connector assembly, comprising:
a first connector; and
a second connector 1nserted to a front of the first connec-
tor, wherein:
the second connector has a casing, and a latch portion
1s protrudingly provided above the casing;
the first connector comprises a shell, a pivoting portion
1s disposed on the shell, a locking arm 1s pivoted to
the shell by the pivoting portion, the locking arm 1s
provided with a buckling portion i front of the
pivoting portion, the latch portion 1s buckled with the
buckling portion, and the locking arm comprises at
least one first position limiting portion and a second
position limiting portion in front of the buckling
portion; and
in a separation process of the first connector and the
second connector, the locking arm 1s actuated, the
buckling portion 1s detached from the latch portion
and moves backward, and the latch portion firstly
stops the first position limiting portion; and after the
latch portion 1s detached from the first position
limiting portion, the latch portion stops the second
position limiting portion from moving backward.
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2. The electrical connector assembly of claim 1, wherein
in a vertical direction, the first position limiting portion 1s
positioned below the second position limiting portion.

3. The electrical connector assembly of claim 1, wherein
the buckling portion 1s a buckling slot on the locking arm,
the second position limiting portion 1s another buckling slot
provided in front of the buckling portion, a first beam 1s
provided between the buckling portion and the second
position limiting portion, and a second beam 1s provided at
a Iront end of the second position limiting portion.

4. The electrical connector assembly of claim 3, wherein:

the locking arm protrudingly extends downward from a

lett side and a right side of the second position limiting
portion to form two first position limiting portions;

in a front-rear direction, the two first position limiting

portions are located between the first beam and the
second beam; and

the two {first position limiting portions respectively have

engaging blocks protrudingly extend toward each
other, and 1n the separation process of the first connec-
tor and the second connector, the latch portion stops the
two engaging blocks.

5. The electrical connector assembly of claim 4, wherein
projections of the two engaging blocks along a vertical
direction overlap with a projection of the second position
limiting portion along the vertical direction.

6. The electrical connector assembly of claim 4, wherein
the latch portion comprises a main body portion and two
stopping portions extending symmetrically from two sides
of the main body portion, and 1n the separation process of the
first connector and the second connector, the two stopping
portions respectively stop the two engaging blocks.

7. The electrical connector assembly of claim 6, wherein
in a left-right direction, a width of the main body portion 1s
less than a distance between the two engaging blocks, and a
distance between the two stopping portions 1s greater than
the distance between the two engaging blocks.

8. The electrical connector assembly of claim 6, wherein
a top end of the main body portion 1s flush with top ends of
the two stopping portions.

9. The electrical connector assembly of claim 6, wherein
the casing 1s concavely provided with two shiding slots
respectively at a left side and a right side of the main body
portion, the two sliding slots extend to a back end surface of
the casing, and the two stopping portions are respectively
located above the two sliding slots.

10. The electrical connector assembly of claim 3, wherein
a bottom of each of the first beam and the second beam has
an 1nclined surface gradually tilting downward from front to
back, and a top of the latch portion 1s provided with at least
one guiding inclined surface gradually tilting downward
from front to back.

11. The electrical connector assembly of claim 1, wherein
an operational key 1s installed at a back end of the locking
arm, at least one spring is fastened between the operational
key and the locking arm, and a torsion spring 1s sleeved over
the pivoting portion and simultaneously abuts the locking
arm and the shell.

12. The electrical connector assembly of claim 1, wherein
a shielding ring 1s sleeved over the casing, the shielding ring
1s provided with a plurality of holes and a plurality of elastic
sheets, and the elastic sheets are extended radially outward
to abut an external member.

13. The electrical connector assembly of claim 1, wherein
the second position limiting portion and the buckling portion
are located on a same horizontal plane.
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